IL-4 regulates endothelial cell activation by IL-1, tumor necrosis factor, or IFN-gamma.
Alteration in the surface membrane of endothelial cells (EC) is a feature of endothelial activation both at sites of inflammation in vivo and after stimulation with cytokines in vitro. The effects of stimulating EC with IL-1 or TNF include enhanced adhesiveness for polymorphonuclear leukocytes (PMN) and T cells, the induction of EC leukocyte adhesion molecule-1 (ELAM-1) expression, and the increased expression of intercellular adhesion molecule-1 (ICAM-1) and the 1.4C3 Ag. In contrast, IFN-gamma stimulation increases EC binding of T cells but not PMN and enhances ICAM-1 expression but not ELAM-1 or 1.4C3 Ag expression. Recently we have reported that the T cell-derived cytokine IL-4 also increases EC adhesiveness for T cells but not PMN. In this study we have examined the effect of IL-4 on the expression of several cytokine-inducible EC activation Ag, by using a previously described ELISA technique. IL-4 modulation of activation Ag expression was concentration dependent, optimal at around 100 U/ml, and exhibited a unique pattern compared to that seen with the other cytokines. Although, IL-4 stimulation increased 1.4C3 Ag expression (p less than 0.001), it significantly inhibited constitutive ICAM-1 expression (p less than 0.01) and did not induce ELAM-1. Furthermore, IL-4 exhibited significant synergy with IL-1 or TNF in inducing 1.4C3 Ag expression (p less than 0.001) but inhibited the increased expression of ICAM-1 produced by IL-1, TNF, or IFN-gamma (p less than 0.01) and inhibited the induction of ELAM-1 by IL-1 and TNF (p less than 0.001). In contrast, IL-4 had no effect on the expression of EC HLA-class I, -DR, -DP, or -DQ and neither enhanced nor inhibited the effect of IFN-gamma on the expression of these molecules. Finally, although IL-4 alone caused little if any shape change in EC monolayers, it strongly synergized with TNF or IFN-gamma in causing a change in shape to a more fibroblastic morphology. These observations indicate that IL-4 increases EC adhesiveness for T cells by the induction of a different adhesion molecule to ICAM-1. Furthermore, the ability of IL-4 to both enhance and inhibit the expression of activation Ag on EC already activated by IL-1, TNF, or IFN-gamma suggests that it may be important in altering the quality of inflammatory responses such as may occur during the development and maintenance of chronic or immune-mediated inflammation.